We present spectra in the range 8000±8665
is at a faster rate than the rate at which the main-sequence star can accrete whilst maintaining hydrostatic equilibrium then the material builds up until the main-sequence star also fills its Roche lobe and the entire system is engulfed by a common envelope. Drag forces between the common envelope and the stellar cores results in frictional dissipation of the orbital energy to the common envelope, consequently the two cores spiral together and decrease their orbital separation. The transferred angular momentum is removed by the ejection of the common envelope from the system, which is seen as an expanding planetary nebula, leaving behind the remnant, close, detached binary consisting of a subdwarf or white-dwarf primary in orbit with a low mass, mainsequence secondary.
EG UMa
The white dwarf in EG UMa was discovered by Stephenson (1960) in the region of the Ursa Major cluster. Its proper motion, as measured by Luyten (1960) , indicated that it was not a member of the cluster and this was confirmed by Lanning (1982) . Greenstein (1965) noted the presence of emission lines in the spectrum of EG UMa indicating the existence of an unresolved companion. A radial-velocity curve was determined by Lanning (1982) from the variation of the Ha emission line, emanating from this M-dwarf component alone, and was used to derive a circular orbit with associated parameters. The radial velocity semiamplitude for the secondary star in EG UMa was found to be 116X0^11X0 km s 21 . Lanning (1982) also obtained UBVR photometry covering phases 0.20±0.05, which failed to show evidence of eclipses or variations above the 3 per cent level.
Using model atmosphere analysis of the UV energy distribution and Lya red wing, Sion, Wesemael & Guinan (1984) found that the white dwarf in EG UMa is considerably cooler than the white dwarfs found in similar systems, with a temperature of 13 000^500 K. Catala Ân, Welsh & Wood (in preparation) are in agreement after obtaining a temperature of 13 125^125 K from simultaneous whole-spectrum fits with a white-dwarf spectrum and red-dwarf spectrum. This temperature indicated that there should be less reprocessing of white-dwarf radiation compared with hotter white dwarf systems and the secondary star was therefore not expected to be significantly irradiated. Sion et al. (1984) also concluded that the white dwarfs cooling time was consistent with theoretical estimates of the efficiency of angular-momentum removal processes in post-common-envelope evolution.
Dynamical-mass determinations were derived by Stauffer (1987) as follows; M-dwarf radial velocities were obtained from Gaussian fits to the Hg , Hd and Ca ii K emission lines. A crosscorrelation technique was applied to obtain radial velocities for the white dwarf. The radial velocity semi-amplitudes of the M dwarf and the white dwarf were found to be 124X7^1X5 km s 21 and 81X7^6X6 km s 21 , respectively. He obtained an M-dwarf mass of 0X26^0X04 M ( from an estimate for the M-dwarf absolute V magnitude and a linear absolute magnitude±mass relationship. This value was used, along with the ratio of his white-dwarf±M-dwarf radial-velocity semi-amplitudes to determine a white-dwarf mass of 0X38^0X07 M ( .
PG 10261002
The white dwarf in PG 10261002 was discovered in the Palomar Green Survey (Green, Schmidt & Liebert 1986) and was found to exhibit composite energy distributions and spectroscopic features attributable to a companion M dwarf or late K star. PG 10261002, along with another similar system PG 03081096, was the subject of a paper by Saffer et al. (1993) . They used the Ha emission line present in the secondary star to derive an orbital period and a radial velocity semi-amplitude of 167X1^2X8 km s 21 X They found the system to consist of a primary DA3 white dwarf with T eff 17 600^2000 KY log g 8X1^0X4 and a white-dwarf mass estimate of 0X65 10X26 20X21 M ( , with these properties derived on the basis of Lya and Balmer-line-profile fitting. They classified the secondary as a main sequence M dwarf with a mass of 0X220 X05 M ( based on the M-dwarf spectral type. Catala Ân et al. (in preparation) are in agreement with the white-dwarf temperature and log g after obtaining values of 17 200^300 KY log g 7X90^0X05Y again from simultaneous whole-spectrum fits with a white-dwarf spectrum and red-dwarf spectrum.
PG 10261002 shows modulation of the Ha equivalent width, which indicates that the emission is preferentially arising from the secondary-star hemisphere that is directly facing the white dwarf. However, the white-dwarf temperature is thought insufficient to produce enough ionizing photons to drive Ha into emission on its companion. The occurrence of star spots was thus suggested by Saffer et al. (1993) to explain the origin of the Ha emission. The possible presence of star spots is supported by the results of Wood, Harmer & Lockley (1999) who found that the maximum equivalent width of the Hb emission line does not occur at phase 0.5 but is offset by 10X06^0X02, again indicating that the emission may be the result of intrinsic stellar activity rather than irradiation.
O B S E RVAT I O N S A N D T H E I R R E D U C T I O N

Spectroscopic data
Observations were taken on the nights 1995 March 23/24 to 27/28 at the 82-inch telescope at the McDonald Observatory, Texas, using the ES2 spectrograph with the CC1 charge-coupled device (CCD). A 1200-line mm 21 grating was employed resulting in a dispersion of 0.7 A Ê pixel 21 , a wavelength range of 7993±8665 A Ê and a resolution of 2.1 A Ê . A summary of the target observations is given in Table 1 . Copper±argon arc exposures were taken every 45 min to calibrate the wavelength scale and to correct for instrumental flexure and stability. The arc spectra were interpolated and were found not to vary significantly over the duration of the night or between nights. Spectra of the flux standards HZ 44, G191B2B and Hil 600 (Oke 1990 ) were taken to correct for instrumental response. Spectra of the O9Ib star 30t CMa were q 2000 RAS, MNRAS 312, 70±82 taken to remove telluric absorption features. Spectra of the M dwarfs Gl 251, Gl 669A and Gl 229 were taken. These cover a range of spectral types close to the secondary stars in EG UMa and PG 10261002 so that the M dwarfs with the nearest spectral types could then be used as template spectra for rotationalbroadening measurements. Every effort was made to ensure that the template stars were observed in the same manner as the targets, for example the slit width was set to 1.6 arcsec and never altered, the slit was always filled and the stars always placed at the same position on the CCD. The seeing was typically ,5 arcsec. The full width at half-maximum (FWHM) of the narrow lines in the M-dwarf template stars were approximately the same as those of the arc lines, showing that the slit was not underfilled even in the short (<300 s template exposures.
After bias removal and flat-fielding, the spectra were extracted using both normal and optimal extraction techniques (Horne 1986 ). The two techniques were necessary as a number of the spectra contained large negatively valued pixels, which were produced by a problem signal cable. Owing to the random occurrence of the pixels, they could not be accounted for easily before extraction, and so the nine affected spectra of EG UMa and the 21 of PG 10261002 were normally extracted. The arc spectra were extracted from the same region on the chip as the target spectra. Due to the short (2 s) exposure times of the arc spectra they did not contain any of the large negative pixels that affected the object spectra. Flux calibration was achieved by calculating the ratio between a flux standard and its tabulated data; however, the data are not spectrophotometric owing to slit losses. The telluric lines were corrected for through multiplication by a water template frame created from the water standard star spectra.
Photometric data
R-band data were taken through a Johnson filter during 1996 February and April, and through a Bessel filter in 1998, with the 0.6-m Thornton Reflector at the Keele Observatory. A summary of the observations is given in Table 2 . The Keele telescope uses a Santa Barbara Instruments ST-6 CCD camera, mounted at the f/4.5 Newtonian focus.
The bias was removed at the same time as the dark frame subtraction. To obtain the best possible signal-to-noise ratio the raw, sky-subtracted counts were extracted for each star using an optimal extraction technique (Naylor 1998). The constancy of the comparison star was established by checks made with two other local field stars.
3 R E S U LT S 3.1 Spectroscopy of EG UMa
Radial velocity of the secondary star
To produce a radial-velocity curve the spectra were crosscorrelated with a template spectrum. The template was created from the object spectra and to reduce noise was the average of two good successive spectra. Successive spectra where chosen to avoid significant orbital period coverage and therefore line smearing. Trailed spectrograms, Figs 1 and 2, confirm that all the notable lines originate from the M dwarf and thus the entire wavelength range of the spectra was used to cross-correlate. Two of the spectra could not be cross-correlated owing to the presence and position of a bad pixel. The offset of the blue to red zero crossing time of the curve from the time of phase zero predicted using the ephemeris and period of Lanning (1982) , f 0 0X102730
X00059Y was then used to calculate an updated ephemeris
The radial-velocity curve produced is shown in Fig. 3 degrees of freedom. An elliptical fit was also calculated but was not found to be significantly better. A 3s upper limit on the eccentricity of the EG UMa orbit was found to be 0.027. The radial velocities were also measured by cross-correlation with the M-dwarf standards. No significant differences in the results were found.
Average spectrum and line variation
The average spectrum of the M dwarf in EG UMa is shown in Figs 4 and 5; also shown in Fig. 5 is the average spectrum of the M dwarf in PG 10261002 (see Section 3.4) and the three M-dwarftemplate star spectra. The average spectrum was produced after first shifting the spectra to the secondary-star frame using the fitted radial-velocity curve and then subtracting off the whitedwarf flux contribution. Based on white-dwarf/M-dwarf fits to low-resolution spectra (Catala Ân et al., in preparation) we find the white dwarf flux contribution in EG UMa to be around 7 per cent of the observed flux over the wavelength region covered in this work. The lines primarily used in the measurement of V rot sin i are labelled in Fig. 4 and were identified using Moore (1972) , Kirkpatrick, Henry & McCarthy (1991) and a synthetic spectrum calculated with T eff 3500 K and log g 5X0 (Smalley, private communication). The Ca ii IR triplet (8498, 8542, 8662 A Ê ) appears to show emission cores. The wavelength range covered by the spectrum contains numerous molecular bands of TiO; identification of which is suggested at 8206 A Ê and from 8440 to 8570 A Ê . Equivalent width (EW) measurements of the Na i doublet fail to show any obvious variation with orbital phase. Under the influence of irradiation the EW of the Na i doublet would not be expected to stay constant, owing to differential response of the continuum and line-strength variation to this process. Stauffer (1987) measured the EW of the Ca ii K emission line in EG UMa and found that it showed considerable variation but also no obvious correlation with phase. The lack of variation as a function of orbital phase of both the absorption and emission lines is indicative that the lines are not affected by irradiation. The emission lines must therefore be due to intrinsic chromospheric emission.
Rotational broadening
We obtained rotation-rate, V rot sin i, measurements from a number of different wavelength regions of the average spectrum, covering both single lines and groups of multiple lines. The method involves the application of a broadening function (Gray 1992 ) to a template star of the same spectral type as, or as close as is available to, the target. By choosing an appropriate template star we are assuming that the intrinsic line strengths of the two stars are matched and thus any difference in line widths is due to a change in rotational velocity alone. This broadened template is then fit to the data using an optimal subtraction routine which, after the continuum is subtracted from both object and template, subtracts constants times the template spectra from the object spectra, adjusting the constants to minimize the residual scatter between the spectra. The scatter is measured by carrying out the subtraction and then computing the x 2 between this residual spectrum and a smoothed version of itself. The best-fitting value for the target is then obtained by fitting a parabola to the distribution of x 2 versus broadening values, the minimum of which is the best value for the rotational broadening.
The secondary star in EG UMa has been classified as an M4V by measuring the TiO band ratios (Catala Ân et al., in preparation) , which is in agreement with previous classifications of M4V from its derived magnitude (Sion et al. 1984 ) and M4.5V by JHK photometry (Probst 1984) . As a comparison to these previous spectral-type classifications, we measured the EW of the Na i doublet to be 6X9^0X6
A, again indicative of a spectral class around M4±M5V (Wade & Horne 1988) . The uncertainty in the measurement of the Na i doublet EW is dominated by the q 2000 RAS, MNRAS 312, 70±82 indentification of the local continuum and the proximity of the 8206-A Ê TiO band.
Of the available template stars, Gl 251 (M3/4V) was found, using optimal subtraction, to have the spectrum best matched to that of EG UMa (see Fig. 5 ). The intrinsic rotational velocity of this late-type star template has been measured to be , 2X4 km s 21 (Delfosse et al. 1998) . Before the measurement of V rot sin i the template-star spectrum was shifted until cross-correlation with the spectrum of EG UMa resulted in a zero-wavelength shift. Table 3 shows the results of the V rot sin i measurements (the uncertainties quoted in this and in Table 4 are not corrected for the failure to reach a x 2 n of 1). These measurements incorporated the full range of possible limb-darkening values from zero to full limb darkening; this was necessary due to the lack of any theoretical or observational value for the limb-darkening coefficient in the line. Figs 6 and 7 display the best fits to the Na i doublet and the single Fe line at 8327.0 A Ê in EG UMa (using full limb darkening), and also for comparison the unbroadened template best fit. The associated variations of x 2 n versus broadening values are shown in Fig. 8 . As a test, the values of V rot sin i were also measured after subtracting the white-dwarf spectrum from the mean EG UMa spectrum. No significant differences in the results were found.
From Figs 5 and 6 it is clear that differences in line strengths do exist between EG UMa and Gl 251, which may be the cause of the failure to reach a x 2 n of 1. At this point we should note that there is potentially a difference of 1.5 spectral classes between the object and template, considering the range in previous classifications of both the secondary star in EG UMa and of Gl 251.
For comparison, V rot sin i values were also obtained using the template stars Gl 229 and Gl 669A.
The rotational velocity of Gl 229 has been measured to be 4.3 km s 21 (Pettersen 1983 ) and the intrinsic rotational velocity of Gl 669A is ignored under the assumption that the rotation of this late-type star has been reduced, via angular-momentum loss processes, to be of the order of 1 km s 21 (Gray 1992) . Table 4 shows the results of the V rot sin i measurements using the template stars Gl 229 and Gl 669A. Intrinsic line-strength differences were also apparent between EG UMa and these templates. However, once again, Gl 229 is not, and Gl 669A is possibly not an exact spectral-type match to the secondary star in EG UMa. With typical errors of^0X5 on the spectral classifications of most M dwarfs, combined with the uncertainty in the spectral type of the object that is at best a further^0X5 of a class, we are left with a possible departure from the object of 1 spectral subtype, highlighting the difficulty in obtaining a suitable template star. Even if the spectral types were exactly matched, intrinsic line-strength differences could occur.
Although a broad range of V rot sin i values are obtained, the set of measurements from each template result in the same conclusion. The Na i absorption doublet gives a value for V rot sin i that is inconsistently large compared with the V rot sin i values obtained from the nearby intrinsically narrow metal Fe and Ti lines. This is a similar conclusion to that of an investigation into PG 10261002 (Catala Ân et al., in preparation) .
Two independent spectra of Gl 251 were used to test whether q 2000 RAS, MNRAS 312, 70±82 Figure 5 . Average spectra of the M dwarfs in EG UMa and PG 10261002, and the template M dwarfs Gl 669A, Gl 251 and Gl 229. The spectra have been normalized to the continuum and the spectra of Gl 251, Gl 669A, PG 10261002 and EG UMa have been offset by 10.5, 11.1, 11.7 and 12.4, respectively. the resolution of the present data are simply not good enough to get reliable V rot sin i measurements. One of the spectra was rotationally broadened by 20 km s 21 , to represent the object, then the second spectrum was used as the template for the V rot sin i measurement. Following the same procedure as described previously, a value of 21X8^3X3 km s 21 was recovered from measurement over the Na i doublet. The intrinsically narrow metal lines were also found to be consistent with a V rot sin i of 20 km s
21
.
Considering that the spectra of Gl 251 contained more noise than the average spectrum of the secondary star in EG UMa, this is strong evidence that measured V rot sin i values in this range are obtainable with our resolution. In particular, there is no evidence that the resolution of the data can cause the systematicaly large value measured from the Na i line compared with the nearby narrow lines. This test also assures us that the re-binning applied to the data during analysis did not affect our results. Further tests were undertaken to ascertain the stability of the data against variable seeing conditions. The first test involved measuring the V rot sin i of EG UMa using four independent spectra of Gl 251. All four V rot sin i values from measuring the Na i doublet were consistent with that measured using the average Gl 251 spectrum 54X5^5X0 km s 21 , with the scatter within the measured values only ,3 km s
. Measurement over the 8327.0-A Ê Fe i line, a typical intrinsically narrow metal line, also resulted in four values of V rot sin i that were consistent with that measured from the average Gl 251 spectrum, albeit with larger error bars and increased scatter.
Next, a single spectrum of Gl 229 was rotationally broadened by 30 km s 21 and then two independent Gl 229 spectra were used as templates for V rot sin i measurement. The V rot sin i values obtained from each template were consistent with 30 km s 21 . This same procedure was then followed for Gl 669A, however, with the added test that each of the three spectra involved had a different exposure time (see Table 1 ). Again, the two values obtained were consistant with 30 km s
. Finally, this test was repeated for Gl 229 with a rotational broadening of 75 km s 21 and once again the two V rot sin i values obtained were both consistent with each other and with the rotational broadening applied.
Thus we believe that our discrepant values of V rot sin i are not caused by the resolution of the data, the noise or variable seeing. If the Na i lines in EG UMa are at a higher saturation level than those in the template then the measured value of V rot sin i would be overestimated. It is also possible that abundance anomalies are causing the problem. However, because we are restricted by the resolution of our current data set, further investigation into the reliability of different methods of V rot sin i measurement, and the stellar lines over which measurements are obtained, should be undertaken with high-resolution data. This will be done in Bleach et al. (in preparation).
An upper limit on the value of V rot sin i can be calculated under the assumption that the maximum V rot sin i would occur if the radius of the secondary star was given by the radius of its Roche lobe. Relating the secondary-star radial-velocity semi-amplitude with its rotational velocity and the system mass ratio using V rot sin i K 2 1 1 qf q 1 (Friend et al. 1990 ), where f (q) is the approximation given by Eggleton (1983) , we obtain a maximum V rot sin i of 71 km s
. We can be content that his value is greater than any of the measured V rot sin i values.
Calculation of EG UMa system parameters
Using V rot sin i
The radial velocity and rotational broadening of the secondary star and the period as derived from this work can be combined with the radial velocity of the primary star as calculated by Stauffer (1987) to obtain a full set of system parameters. From Kepler's law and assuming a main-sequence mass±radius q 2000 RAS, MNRAS 312, 70±82 Figure 8 . x 2 n versus V rot sin i for the fits to the EG UMa Na i doublet (1) and 8327.0-A Ê Fe line (2) using full limb darkening and to the PG 10261002 Na i doublet (3) using zero limb darkening. The x 2 n for the PG 10261002 Na i doublet has been multiplied by a factor of 5 for clarity. relationship of the form
where R 2 and M 2 are the radius and mass of the secondary star, we can obtain R 2 as a function of the mass ratio, q and the orbital separation, a. The values of C and a for the main-sequence mass± radius relationship were taken as 0.9 and 0.8, respectively; following Patterson (1998) . Now, because the secondary star is expected to be tidally locked to the white dwarf and thus be in synchronous rotation with the orbit, we have
where V is 2p/P and P the orbital period. For a given mainsequence mass±radius relationship, and using q M 2 aM 1 K 1 aK 2 Y where M 1 is the mass of the white-dwarf primary star, K 1 is the radial velocity of the white dwarf and K 2 the secondarystar radial velocity, we obtain the orbital separation, a, and sin i. The other parameters then follow. The values for V rot sin i used in the system-parameter calculations were taken from Table 3 . The Na i doublet V rot sin i measurement results in an invalid white-dwarf mass of .1X44 M ( . The weighted averages for the multiple metal line measurements also result in invalid white-dwarf masses. Only the weighted average for the single metal line measurements results in a valid, but large, white-dwarf mass of 1.34 M ( . Corresponding to a log g of <9X5, a white-dwarf mass of 1.34 M ( is in disagreement with the log g values obtained from white-dwarf-model fits; log g 8X05^0X05 (Catala Ân et al., in preparation) and log g 8 (Sion et al. 1984) . To arrive at a white-dwarf mass that is consistent with the value obtained from the white-dwarf log g fits would require the secondary M dwarf to have a radius <40 per cent larger than that expected for a main-sequence star. Oversized secondaries have been suggested in PCEBs, for example, a secondary-star radius <20 per cent larger than expected for normal main sequence in the post-common-envelope binary V471 Tau (Ramseyer, Hatzes & Jablonski 1995) . However, such a large factor (40 per cent) would not be expected for a non-mass-transferring secondary star. Our highly disparate measurements of V rot sin i suggest that the problem is far more likely to lie there. Therefore, no further system parameter calculations were undertaken using the V rot sin i values.
Without using V rot sin i
To explore the calculation of system parameters further, another approach applying different assumptions is followed. Given K 1 and K 2 , and hence q, the minimum masses for the system can be calculated via
with sin i 1. This results in a minimum white-dwarf mass of 0.38 M ( log g < 7X7, which corresponds to a minimum M-dwarf mass of 0.25 M ( and a corresponding V rot sin i 22X5 km s 21 . The system inclination must actually be &838 owing to the noneclipsing nature of the system. Then, assuming a white-dwarf mass and radius of 0X640 X03 M ( and 0X013^0X001 R ( , respectively, from the log g fit (Catala Ân et al., in preparation) and the white-dwarf evolutionary models of Wood (1990) , and obtaining the secondary-star mass directly from q we are in a position to calculate a value for the orbital separation, a, and subsequently the inclination sin i, from Kepler's law. A Monte Carlo simulation was applied to calculate the system parameters and their associated errors. The simulation takes 50 000 sample values of P, K 1 , K 2 and M 1 , treating each as being normally distributed about the measured values, with standard deviations equal to the errors on the measurements. Any trial that resulted in a white-dwarf mass of .1X44 M ( or a value of sin i . 1 was aborted.
This calculation leads to a valid inclination considering the noneclipsing nature of the system and a value of 0X42^0X04 M ( for the mass of the M dwarf. For masses of 0.64 M ( and 0.42 M ( for the two binary components, we predict a V rot sin i of 28.6 km s
21
. The M-dwarf mass is high for the spectral type M4V. The mass for the M-dwarf secondary star in EG UMa was expected, from the mass±spectral-type relation given in Kirkpatrick & McCarthy (1994) , to be ,0X18 M ( which is incompatible. However, Smith & Dhillon (1998) (see their fig. 3 ) have shown that there can in fact be a very large range in mass for a given spectral type for the secondary stars in cataclysmic variables (CVs) and low-mass X-ray binaries (LMXBs), and also in the case of detached stars.
Owing to the broad and inconsistent range of the measured values of V rot sin i, and their incompatability with previously determined parameters, these measurements were deemed too unreliable to be the basis for full system parameter calculations. In fact our results have raised a note of caution about the method, at least for M-dwarf secondaries. However, we note that there is also a problem in GK Per where the V rot sin i measurement is inconsistent with that expected given the other parameters (Morales-Rueda 1999). The secondary star in GK Per is a K0 subgiant and therefore could be indicating that this is not exclusively an M-star problem.
We, therefore, believe that the system parameters as calculated without using V rot sin i, from the white-dwarf mass and taking q K 1 aK 2 , are the most secure set of system parameters. A full set of system parameters for EG UMa, calculated in this way, is shown in Table 5 . 
Photometry of EG UMa
The 1996 R-band data were folded on to the orbital period and binned into phase bins with 100 data points in each. The light curve produced is shown in Fig. 9 and has variations at around the 5 per cent level. Because data at the same phase from different nights show similar fluxes, it is likely that there is a consistant orbital modulation in the 1996 data, although some of the details of Fig. 9 may be caused by secular variablity. The 1998 R-band data also shows flux variations at around the 5 per cent level, however, now without obvious correlation with orbital phase. The lack of phase-dependent EW variations of the spectroscopic data does not support the idea of consistent orbital phase variation either. The 1996 light curve suggests that the hemisphere of the M dwarf that faces away from the white dwarf was more luminous than the hemisphere facing the white dwarf. This observed variation could be explained as owing to a transient feature with a lifetime of at least a few months. Such a feature could result from the particular surface distribution of chromospheric activity, such as star spots, at that time. EG UMa was previously investigated using 430 plates of the Sternburg Institute plate collection taken in the approximate interval of 1961 June to 1984 June (Shugarov 1984) . The plate material was found to show minor brightness changes in the range q 2000 RAS, MNRAS 312, 70±82 13.6±13.9 mag in the B-band, which is comparable to the errors of the photographic photometry. However, two reliable outbursts to 13.0 mag in the B-band were identified and were explained as being the result of an increase in the rate of accretion on to the white dwarf. EG UMa is now known to be a detached system and as such this explanation is no longer viable. A flare event was observed in our 1996 February 20 1996 R-band relative photometry (see Fig. 10 ). The flare rise and decline times are approximately 50 s and 680 s, respectively, and an R-band event such as this would imply a massive flare in the B-band. We suggest that the magnitude increases detected in the 1961±1984 plate observations, which occurred on time-scales of ,1 d, were also the result of flare events. The occurrence of flares and the possible presence of star spots on the secondary star in EG UMa are signatures of magnetic activity. The M dwarf in EG UMa then becomes one of the few secondary stars in PCEBs to show such direct evidence.
Spectroscopy of PG 10261002
As was done for EG UMa, to produce a radial-velocity curve the spectra were cross-correlated with a template spectrum. The template was the best single spectrum and only the Na i doublet region was used for cross-correlation as the intrinsically narrow metal lines were weak. 20 spectra of PG 10261002 contained a problem pixel at the position of the Na i doublet. As a result, these could not be used to cross-correlate and thus substantial phase coverage was lost. The radial-velocity curve and fit are shown in Fig. 11 ; a radial velocity semi-amplitude of 163X7^7X3 km s 21 is measured. The ephemeris and period derived by Saffer et al. (1993) were used to determine the orbital phases. An elliptical fit was not considered owing to the incomplete phase coverage. A trail of the Na i doublet is shown in Fig. 12 . The average spectrum of the M dwarf in PG 10261002 is shown in Fig. 5 and was produced in the same way as for EG UMa. The white dwarf in PG 10261002 was found, again based on white-dwarf/M-dwarf fits (Catala Ân et al., in preparation) , to contribute around 30 per cent of the observed flux at the wavelength range under study. From Figs 4 and 5 it is clear that there exists a distinct difference in the height of the Na i doublet central hump between EG UMa and both PG 10261002 and the three template stars. Lowering of the doublet central hump is seen in M-dwarf model atmospheres as the result of an increase in log g for a given temperature. However, at the resolution of our data, no firm conclusion can be reached on the origin of the apparent line-strength differences.
Rotation-rate measurements were obtained in the same way as for EG UMa. G l251 was again initially used as the template owing to its spectrum being best matched to that of the M dwarf in PG 10261002. The M dwarf in PG 10261002 is classified as a M4V using the TiO l7665/l7150 band-strength ratio (Saffer et al. 1993 ). This classification is consistent with that from the measurement of the Na i doublet EW, which with a value of 7X05^0X55 A q 2000 RAS, MNRAS 312, 70±82 indicates an M4±M5V secondary star (Wade & Horne 1988 ). Measurement of the Na i doublet resulted in a value of V rot sin i 59^18 km s 21 . The metal lines were unusable owing to either their lack of convergence to a minimum x 2 or the fit resulting in an unsatisfactory value of x 2 n . The best fit to the Na i doublet using zero limb darkening is shown in Fig. 13 ; also shown is the the unbroadened best fit for comparison. The variation of x 2 n with broadening values is shown in Fig. 8 . The V rot sin i value of 59^18 km s 21 is high compared with the expected maximum V rot sin i of ,21X0 km s 21 , as calculated from the assumption of synchronous rotation. Further measurement of the Na i doublet using the template stars Gl 229 and Gl 669A resulted in V rot sin i values of 73^17 km s 21 and 66^18 km s 21 , respectively, both of which are also inconsistent with the expected V rot sin i.
D I S C U S S I O N
EG UMa
The nature of the EG UMa emission
The agreement between the M-dwarf radial velocity semiamplitude measured from absorption lines 125X9^0X4 km s 21 to that measured from emission lines [116^11 km s 21 (Lanning 1982), 124X7^1X5 km s 21 (Stauffer 1987) ], in conjunction with the lack of orbital phase variation of the absorption line strengths, confirms that the secondary-star emission in EG UMa is intrinsically chromospheric in nature and not influenced by irradiation. For emission and absorption lines arising from the extreme opposite faces on the secondary star in EG UMa the difference in the measured radial velocities is expected to be of around 30 km s
21
. The excellent agreement of our value and that of Stauffer (1987) also removes the need to consider nodal precession caused by a third lower-mass component, as was tentatively suggested by Stauffer (1987) as to explain the less excellent agreement between his value and that of Lanning (1982) . Intrinsic chromospheric activity would also account for the relative flux variations to around the 5 per cent level and the occurrence of a flare event, which are present in the R-band relative photometry.
The evolution of EG UMa
Post-common-envelope binaries are sometimes referred to as precataclysmic variables, because, as the name implies, they are thought to be the evolutionary precursors of true cataclysmic variables. The expectation is that they have reached a close, detached state, with typical periods of ,1 d, as a result of evolution through a common-envelope phase. The orbital separation of the two binary components is then further reduced as a result of angular momentum loss due to magnetic braking and gravitational radiation. The transition into a cataclysmic variable occurs once the orbital separation has been reduced to the point that the secondary star fills its Roche lobe. Mass transfer is initiated and material flows through the L 1 point forming an accretion disc around, or an accretion column on to the poles of, the white dwarf, depending on the magnetic field strength of the white dwarf. To calculate the time-scale until Roche lobe contact, first the radius of the Roche lobe of the secondary star, R L2 has to be calculated. This is achieved using the approximation of Eggleton (1983) . Under the assumption that the radius of the secondary star does not evolve, the period at which the secondary star comes in contact with its Roche lobe P con is then
where P is the present orbital period (Wood, Zhang & Robinson 1993) . Assuming that gravitational radiation is acting alone, the q 2000 RAS, MNRAS 312, 70±82 Figure 13 . Broadened template fit (solid line) to the observed PG 10261002 Na i doublet (points). The unbroadened template (broken line) is also displayed for comparison. The broadened template was created from the M dwarf Gl 251 using V rot sin i 54X5 km s 21 and zero limb darkening. where m M 1 M 2 aM 1 1 M 2 and DP is the change in the orbital period (Lang 1980) . The time-scale on which EG UMa is expected to evolve into a cataclysmic variable is around 1X4 Â 10 11 yr.
PG 10261002
The agreement between the M-dwarf radial velocity semiamplitude as measured from absorption lines 163X7^7X3 km s 21 with that measured from emission lines [167X1^2X8 km s 21 (Saffer et al. 1993) ] adds further support to the suggestion that the emission in PG 10261002 is largely chromospheric in nature.
C O N C L U S I O N S
(i) We measure the radial velocity semi-amplitude for the secondary star in EG UMa to be 125X9^0X4 km s 21 . (ii) We confirm that the secondary-star emission in EG UMa is chromospheric in nature and not influenced by irradiation.
(iii) We present R-band relative photometry of EG UMa that shows relative flux variations at around the 5 per cent level and the occurrence of a flare event. These observations are again interpreted as due to the intrinsic chromospheric activity of the M dwarf in this system.
(iv) We measure the radial velocity semi-amplitude for the secondary star in PG 10261002 to be 163X7^7X3 km s 21 . (v) The agreement between the M-dwarf radial velocity semiamplitude in PG 10261002 as measured from absorption lines to that measured from emission lines adds further support to the suggestion that the secondary-star emission in PG 10261002 is also largely chromospheric in nature.
(vi) In EG UMa we find that the Na i absorption doublet gives a value for V rot sin i that is inconsistently large compared with the V rot sin i values obtained from the nearby intrinsically narrow metal Fe and Ti lines.
(vii) The V rot sin i values we obtain for PG 10261002, as measured over the Na i absorption doublet, result in rotational velocities greater than expected from the assumption of synchronous rotation.
(viii) We highlight the difficulty in obtaining a suitable template star for V rot sin i measurements. Even with an exact spectral-type match to the object, differences in intrinsic line strength could occur. Further, with our measurements of V rot sin i having shown that potentially there exists a problem in the use of this technique, system-parameter calculations based on rotational-broadening values obtained in this manner, particularly for M stars, should be viewed with some caution.
